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TITLE: Phase transformations in the weld-adjacent zone of alpha and alpha plus 
beta titanium alloys and criterla for selecting welding condi tions 


SOURCE: AN SSSR. Institut metallurgii. Titan | yego splavy*, no. 10, 1963. 
issledovaniya titanovy*kh splavov, 278-283 ; 


" ABSTRACT: - In continuation of earlier work on other Ti alloys ("Titan | yego 
. splavy*', vy%*p- VII, [zd-vo AN SSSR, 1962, p- 226), the authors studied the 
| kinetics of the phase transformations In the weld-adjacent zone of Ti alloys VT-5- | 
21, vT-t4, vt-14-1 and 48-0T3 by a dilatometric method. Analysis of the antsother-: 
. mic transformations during continuous cooling under the conditions of the welding 
‘ cycle showed that the temperature of onset of the B —> a transformation de= 
. creases along an S-shaped curve with increasing cooling rate (4.5-260 degrees/ 
4 ‘ sec.), and that the transformation is practically complete in a relatively narrow 
_ interval (50-1006 below the temperature of onset for alloys VT-5-! and 48-073, and 
’ 30-80C below for yT-14-1). The temperature of onset of this phase transformation 
' also decreased with an increase in the content of nitrogen and oxygen in the alloy. 
iin alloy VT-5-1, the temperature of onset of the hydride transformation (which did 
#enot ap ear in alloy Viellet) passed through a maximum with Increasing cooling rate. 
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. osition (presence of Mo, V, etc) and the parameters of the” 
- welding cycle on the structure and mechanical properties of the weld-adjacent zone 
were also investigated; an example of these results is shown in Fig. | of the En- 
closure. On the basis of these results, the authors conclude that the a-al loys 
and a + B alloys of the martensitic class with a low content of alloying elements 
show high plasticity in the weld-adjacent zone over a wide range of optimal cool- 
ing rates (10-150 degrees/sec.) and duration of temperatures above the transforma- ; 
tion point (8-40 seconds). As the content of gases and B-stabilizing elements in 
-these alloys increases, the optimal range of the parameters contracts and the 
plasticity in the weld-adjacent zone decreases markedly both at high cooling rates | 
(due to hardening) and at low cooling rates (due to superheating and sensitivity 
to grain growth). Thus, in alloy vtT-14, the plasticity of the weld-adjacent zone 
increases with decreasing cooling rate, but always remains below that of the orl~ 
ginal metal, while in yT-1b-1 (7.5% Mo) the plasticity ts higher than that of the ° 
‘ original metal at an optimal cooling rate. In the aging a+ B alloys with an In- 
' termediate content of alloying elements, maximal plasticity is obtained at various . 
—°.  ‘ cooling rates, depending on the type and content of B-stabi lizing elements. Orlge: 
i art. has: 5 figures. ‘ 
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Effect of cooling rate (W) at the onset of the Ba! transformation and of duration 
of temperatures above this point (t' = t') on the mechanical properties of the weld~ 
adjacent zone in alloy VT-14 with 3.6% Mo and V. Units of the ordinates are: kg/mm‘, 
% elongation, kg/mm* and degrees, respectively; right-hand ordimte = orlginal 
state; abscissa = W in degrees/sec. and t' = t'' in seconds. : 
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: TITLE: On the susceptibility of m—. ryul Sd KBNGOMVTYu! alloys to 
the weld adjacent zone during are welding | 


‘ hot_crack formation jin 
SOURCE : “$varochnoye igigwdancvor aot 4G, 1064s ASE e oaks 
TOPIC TAGS: nickel alloy, heat res 
KhN3SVTYu alloy, KhN6ONVTYu alloy, | 
| ee , of experiments gas conducted inn = 


ABSTRACT: An extensive series ’ 
L alloying elements, meltr: 


iz attempt to determine the effect of individua 
ap ing .condijtions, and the are heat input. on. the weldability of KHN3SVTYu oe 
- or E1787\and KhN60HVTYu or EP202 with emphasis on. their susceptibility = 


the weld adjacent zone during. ar 
to have the better weldability. Under. con. 
and a boron content not exceding.0.001%, no: 
the weld adjacent sone. Although E1787 allo 
it, nevertheless, is... 


to hot crack formation in 
The EP202 alloy was found 
ditions of low heat input 
hot cracks were formed in 


has the same range of hot brittleness as EP202 
= BE en eee wo 
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8. figures and 2° tables. 
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TITLE: Effect of technological factora on failure of the heat-affected zons in 

hardened steels : ae > az 


| SOURCE: Svyarochnoye proizvodstyo, NO. 13; 1964, Lak ao are on rea : = ee 


! 


TOPIC TAGS: metal fatigue strength otal testy netal defornation, ately 
metallurgic testing machine | 3. : 


' Abstract: The IMET-4 machine was developed in 1959-1960 at “the: “Institute eae 
' of Metallurgy imeni A. A. Baykov for the comparative quantitative fatigue m Sg 
. strength testing of metals. The machine permits. the investigation of et 
’ specimens in the post-treated stnte according to various temperature cycles eee 
| with consideration of the effect of deformation, for example, after quench- . “3 
‘ ing, thermal cycle of welding (for the heat-affected. zone), thermomechanical - 
' ‘treatment, etc. Bach of these methods of treatment is sinuleted in the 

4; machine oR flat notched specimens. by. electric heating and stressing then. 

}'at the required temperature in‘ the cooling process with subsequent holding -. 
iat a constant tensile stress until failure. By. changing. the load fron ee. : 
-ispecimen. a Sreesanth eee nip curve: ¢ canbe - constructed. eeeecee 
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~ifin semi-logarhythmic codrainatés: and on it “the: wndintimtin feilure stress aud 
;time to failure at this stress can be determined. rs a 
In the tests under study the thermal cycles of the aseetmane: differed . ce 
‘from actual thermal cycles of welding steel by lower rates of heating and ae 
‘longer durations of the metal above the Ac2 temperature which ensured, dur- -- 
‘ing 8 relatively low Tas? the size of austenite grains: approximately the - + 
same size as grains in the heat-affected zone close to the. line ‘of: fusion. 
The effect of the degree of deformation of austenite on the fatigue : 


aa 
,etrength was investigated in steels 5 19624 15khL2NMvFs) nd cal 
of 


i 
a 
| 


ithe cooling process the sepecitens were stréssed in the/ stenitic stat 
‘the 550-400°C range to 0, 15, 30, and 50 k&/mm2; later, in the proces 
esac iranstormation tn the 270-140. or 220-110°C ranges, as well as») 
4 20°C, up to the full assigned stress. The cooling rate of the- opecimens |. 
was greater than the critical rate of quenching. - Tests - at high. dear of ! 
‘defornation practically coincided with the conditions of susformin, 2 
‘hardened steels, but at low degrees «» to pores ELONe of veteing: and- ‘ordine 
oe lary quenching. 
a: Measurement of the deformation Kinetics of sceeimeas in ‘the | ‘process of 
E | jstressing and testing indicated that in the firet stressing period the de- eas 
i ' formation amounts to 70-90% of the total deformation. After complete cool- \. 
— iing there is no noticeable macroscopic. cor oreasion. An. the: under-load holding. 
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“process “at room temperature. Most of the. par failed: ‘siirtac testing | oe 
: in the course of 10-12 hours after. ea several specimens failed withe eS 


din 1-2 days. The fracture surface of the sfecimens has 68 grainy: crystal — 
.Btructure, typical for brittle fracture. : ' 
Steel 42Kh2GSHM has the Lowest reaiatance to delayed fracture at tte , 
‘deformation degree of austenite & y= 12-1hf, Eg = 5-10%: op atn® | 
= 49-50 kg/um?, t p * 2 hours. From the lowest degree of deformation on ae 
ee AE y * 2-8% and os = 2%) resistance to delayed fracture is increased in- et 
‘significantly, opmin is increased to. ~S5T kg/mm. This value is close ae 
to. conditions at which austenite is deformed: in the heat-affected: zone dur= - fe 
‘ding welding. With an increase in the degree of deformation (& pe 50% ani. 
€ &? = 286). the fatigue strength is sharply increased, the value of op min! 
46 increased to 107 kg/mm?, and tp becomes more than ah hours. Conse- : 
squently, even at this degree of deformation, ausforming increases the —.: ] 
‘fatigue strength of steel by a factor of. 2.. / 
; In steel 15KHL2NMVFA the relationship of ao Pmin tO degree Of aus- S 


Itenite deformation has the same ‘character. ae lowest fatigue strength © 
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= | (Pin = 90 kg/ m2) appears at € y = = 9-164 end | -E S a With an. 


a, increase or decrease in the. degree of ‘deformation froa these values, the 
“, | kesistence to delayed fracture is increased: -at' €y= 5% and Eg = 24, 
©? min is increased up to 105 kg/am? but st Eq: « 25-30% and € Eg ° recap 


,=- up to 180-200 kg/mm®, which is close to the tensile strength of steel 
‘in static fracture. This indicates that steel 15KhL2NMVFA, because cf the , 
lower content of carbon, does not become susceptible to delayed fracture | 


‘at lesser degregs of austenite deformation than Steel. hOKh2GSNM. 
: The effec of the prsrvies Gate and eters of the thermal = 
. [velding cycle n fatign grant as invest ed on steels of the pear- . 
- [Lite (S5xncsa, OKhGSA, 4SKnNMTA, 43Kh3SNMFA) and martensite (15Kh1QNMVFA)’ ~ 


| classes. Specinete we were subjected to the action of three thermal: cycles 
Orz ilwhich corresponded to the conditions of single-pass welding of sheets of 
'emall, medium, and large thickness.  . a 
4 The method. end IMET-4 uachine for. fatigue. testing ‘made. it. possible to ; 
lobtain conuparative quantitative charactefsistics of. resistance of hardened 
steels » to the formation of/cold cracks|in the heat-affected zone in re-. 
‘lated to the parameters of the welding conditions and heat. and _therzo= 
mechanical treatment of weld sointe<! : 
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In steels with the high austenite stability and 0. 5.320. bi carton con=" ae 
tent, practically at sny conditions of single-pass arc welding and sur- : 
facing, cracks can be prevented only by. the . self-tempering of- the: marten-. ~~ 
site during the welding process by means of slowing cooling * rate ‘or. corres=. 
ponding preheating rate. oe 
In steels with the same cerbon content, but with average or ‘low : 
| austenite stability, during. the welding of which the structural ‘condition / 
| of the heat-affected zone is easily controlled, . the absence of cracks for, 
‘a decrease in the cooling rate is explained by the appearance. of bainite 
and pearlite structures. When carbon content is law, cracks can be pre-} 
vented in marsensitic steels not only by. welding under variable, but also 
quite rigid conditions. : pe / 
Delayed fracture and the ‘Sorat lon? of cold eracks occur most inten- ; 
igively at temperatures somewhat below room temperature. 
With an increase of the acting stresses,: but below. -the minimum - 
. | fracture stress, the rate of development and. completeness of recovery ‘oh 
ie hardened metal in the heat-effected zone. increases due to acceler- os 
‘ation of the recovery process of microstresses | and. ordering of the grain | 
i boundery strdenurer et gay eee ss ee ae ae oe i 
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: and effdctive-. ways to ys eee 
treatment: is one of. the new tion. ee 
~-Therwoaechonteel SF of weld joints: of. hardened steels to. the. forua _ 2 
increase 


of. cold cracks. Orig. art, has has 2 figures, Vd graphs, and 1 table. 
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TITLE: Delayed failure of titanium alloys 


SOURCE: Soveshchaniye po metallokhimii, metallovedeniyu i primeneni 
| splavov, 6th. Novyye issledovaniya titanovykh splavov (New research on titanium 
alloys); trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 278-288 


metal stress, elongation, material failure, 


TOPIC TAGS: titanium alloy, metal property, zirconium containing alloy, test method, 
aluminum containing alloy / IMYeT-4 test method, VT6S titanium alloy, 
OT4-1 titanium alloy, VI6 titanium alloy, VT14M titanium alloy 


ABSTRACT: To clarify the mechanism of delayed failure of titanium alloys, previous 
work by M. Kh. Shorshorov and V. V. Belov (Vliyaniye tekhnologicheskikh faktorov na 
soprotivlyayemost' okoloshovnoy zony zakalivayushchikhsya staley zaderzhannomy 
razrusheniyu (metodika IMYeT-4). Svarochnoye proiavodstvo, 1964, No. 11) was con- 
tinued Ww expejimenting gn e-3y, jam thick epecimens using the IMYeT-4 method. Specimens 
of VE6S Ti-Al-Zr¥ OT4-1, VI6, and VI14M ‘titanium alloys containing different amounts 
| of gases (0,N,H) were subjected to constant loads, and the time histories of stress 
and elongation were measured. Curves of W and Cp as a function of time are prese —s 
| for the different alloys containing 0.1--0.45% 0, 0.03--0.1% N, and 0.002--0.05% H, 
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end the results are summarized in a comprehensive table. Sample photographs of 

\microcracks which lead to eventual failure are shown, and the mechanism of delayed 
failure in the different alloys is discussed in detail. It was found that (based on 
the IMYeT-4 experiments) the titanium alloys can be placed in the following order with 
respect to delayed failure resistance: VT6S, alloys of the Ti-A-Zr systen, VI6, and 
VT14M. Orig. art. has: 2 tables and 6 figures. 
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by several diagrams for anisotropic phase transformations. The shapes of the phase 
diagrams (of four general types) are discussed in detail. The effects of titanium 
alloy composition and welding parameters on the structure and feoperties of welded 
seams are also discussed. Curves of the mechanical properties \df the base metal as a 
function of time spent above the % 2 A transformation temperature and as a function 
of the subsequent cooling rate are presented and discussed in terms of choosing 
effective welding parameters. Orig. art. has: 5 figures and 1 table. i 
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' AUTHORS: Shorshorov, HH. Kh.; Keinova, G. Ye.; Smirnov, B. A.; Meshcheryakov, : Ne 


| ORG: none ra 2 ah 
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| TITLE: Rational rcgimes of mechaniecal-thermal treatment of titanium alloy VT15 and 

; its welded joints 


SOURCE: Soveshchaniye po metallokhimii, metallovedeniyu i primeneniyu titana i yego 
splavov, 6th. Novyye issledovaniya titanovykh splavov (New research on titanium alloys) 
trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 289-294 

PECHA NICAL PROPERTY, 
TOPIC TAGS: j titanium alloy, metal property, metal welding, weld heat treatment/ VT15 
titanium alloy 


ABSTRACT: The effects of quenching temperature and subsequent mechanical-thermal 
treatment regimes on the structure and mechanical properties of titanium alloy V?15 
and its welded joints were experimentally investigated on 2-mm thick specimens at the 

| Metallurgy Institute im. A. A. Baykov (Institut metallurgii). After argon-arc welding 

| (single pass), the specimens were quenched from 800, 1000, and 1200C in water, followed_— 
by aging (480C for 18 hrs, 560C for 15 min). Dilatometric and microstructural observa 
tions of the kinetics of phase transitions were made, and some results are presented 
and discussed. Based on these observations, several rational metnods for increasing 
the strength and plastic properties of welded seams were attempted with the following 
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' results: 1) to obtain the highest mechanical properties (o) = 175--179 keee/mn” Ws 
| 6--10%), plastic deformation of the @-phase\ bust be performed at 400--450C; 2)if the 
P-phase is deformed at room temperature, Satisfactory properties (162--172, 40--20%6) 
can be obtained by subsequent heating to 600--650C (for a short time); 3) increasing 
the quenching temperature from 800 to 1100--t200C decreases chemical nonuniformities 
and results in more uniform mechanical properties after mechanical-thermal treatment. 


Orig. art. has: 7 figures. 
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. HYKALIN, NuNJ, rede; 


[Metallograpny cf welded steel and titanium alloys] 
Metallevedente svarki stali i splavey titana. Moskva, 
Neuka, 196 56 335 Pe (MIRA 18s &} 


1, Chierekerrespondent AN SSSR (for Rykalin). 
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_ AUTHOR: Rykalin, N. Nes shor shorov, Me Kes ‘Keasulin, Xu. Le 


TITLE: ‘Phiysteal and chemical eens of. ini different 


“SOURCE! AN: SSSR. Tavestiya. 


“TOPIC “TAGS: to 
‘ing, radiation welding. 


“ apsemacey “Tn “a ‘general  savlew: of ‘the ‘Viterature; the: authors: ‘exam a the heoret 
-cal aspects of controlling the joining of different solids ‘by welding. throug 
‘proper selection of temperature, time of phase. contact, value ‘of local -plasti 
‘elastic deformation, and the time of radiation. ‘The process. of “joining two dif- 
‘ferent materials is divided into 2 principal: stages. In case: of joining different: 
‘materials, one of which is in the molten state he relaxation’ period of the ‘inter- 
- phase energy, during which. the diffusion is” “retarded, ‘must be ‘considered. Particu- 

' lar attention-is paid to the welding of metals: with glasg or ceramics'{e.g.;. AL, it 
silica) and the welding of solid Ti with liquid Al. The authors conclude that _ ae 
“ehebe processes require a epularabte: energy source to jecatrok. the’ type ‘of ‘bond: 
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Fass produced, but that more pencackh ‘ts needed ‘on the: nature of : the energy 5s dhates 
tics of the joining process’ and. the development: “of: ‘processes ‘using * thermal, mechani. 


_ cal and radiation activation. | Orige arts: hast" 3 figures. and a formulas. - a Be, 
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AUTHOR: Belov, Vv. v. (eagineer) Shorshorov, Me Khe. (Doctor of B : 
technical sciences) SaaS NT 
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cross test is much more rigid than CTS test; the cold cracks in the 
former test do not form only ‘when cooling rates are 2-3 times lower 


and the martensite content is two times lower than in a CTS test. © 
For steels with a high hardenability, the preheating temperature 


should be about 50C lower than the Mg temperature to ‘ansure an. ade~ 
quate self<-tempering of martensite and relaxation processes in weld=- 
ing with continuous ‘cooling.. Steels with a higher Mg temperature . 
are generally less susceptible to cold cracking. The results of: the: 
i IMET-4 test are in satisfactory agreement with those of. the other =~. 
e tests used. Orig. art. has: 3 figures and 3 tables. (MS) 
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‘jet. It was found that polygonization annealing improved the strength only very 
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Fig. 1. Layout of continuous LTMT with polygoniza- 
tion annealing i 


| 
1 - Inductor for rec lj i annealing; 
(2 - inductor for polygonization annealing; 3 - rolls. 


slightly, but greatly increased the ductility. For instance, conventionally heat 
‘treated 25Kh2GSVM and 28Kh3SNMVFA steels had a tensile strength of 190 kg/mm? and 
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1198 kg/mm? , and a reduction of area of 20% and 17%, respectively. The same steels, 


after LIM? but without polygonization, had a strength of 212 kg/mm? and 223 kg/mm? , 
/and a reduction of area of 26.8% and 26%, respectively. After polygonization anneali 
iat 600C for 20—100 sec (optimal conditions), the strength was 217—218 kg/mm? and 
225 kg/mn?, and the reduction of area 36,6—38% and 34%, respectively. Orig. art. 
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stresses and the field of these microstresses results in an energy 
the excess vacancies to migrate toward the transverse boundaries, 50 
increases. In this 


, that the effectiveness of these boundaries as vacancy concentrators sharply 
' connection, the authors describe a series of experiments undertaken to analyze the agtivation 
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energy, of the process of delayed fracture of hardened steel. Flat specimens of 40h! chrom 
| steell were electrically heated to 1573-1603°K for 30-40 sec at the rate of 40-60 deg/sec, and 
then cooled in calm air at the rate of 35-45 deg/sec to the test temperature (373, 348, 323, 
293, 273 and q7°KX), During cooling the specimens were subjected to loads of 300 kg/mm 
and higher. After such treatment all the specimens had the structure of martensite with resi- 


ite. Subsequent mechanical tests of the specimens showed that they are prone to 
temperatures (273-348°K). The activation energy ug of 


with the aid of an Arrhenius-Zhurkov equation, 
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racking in the heat-affected zone of 
~Zr system containing from 0.13—14 


investigated. Notched specimens 


with a TIC spot weld‘on each side of the notch were subjected to a prolonged tensile 


ew Ae 
test under a constant stress and the plastic deformation was measured during the 
The test results showed that increasing the oxygen 


test as well as after rupture. 
content from 0.14 to 0.45% in ( Ti-Al-Zr alloy 
increased the rupture stren thof both the base 


from 68-—69 to 80—84 kg/mm", and the time-to-rupture from 0.25——5 to 4—7 days 
decreased only from 15—20% to 9—8% 


(see Fig. 1). The reduction of area at rupture 
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_ Stresg, _ : Fig. 1. Stress versus time-to-failure 
kg/mm”. in Ti-Al-Zr alloy base metal (1, 3) and 
the heat~-affected zone (2, 4) containing 
0.13—0.14% (1, 2) or 0.45% (3, 4) oxygen. 
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which indicated that both the base and the heat-affected zone metals remain capable 
of plastic deformation and, consequently, stress relaxation. The insignificant 
increase in sensitivity to delayed cold cracking with increasing oxygen content is 
ascribed to a favorable effect of zirconium'which forms a compound with oxygen, or 
reduces the effectiveness of dislocation pinning by oxygen atoms. Increasing the 

! hydrogen’ content of alloys from 0.002 to 0.015% decreased the rupture strength of 

' the base metal containing 0.1% and 0.29% 02 by only 2—2.5 and 3.5—4 kg/mm, 
respectively. The metal in the heat-affected zone had a somewhat higher resistance 
to delayed cold cracking than the base metal, probably because of partial desorption 
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. thermomechanical treatment applicable for welds and presents the new 
suggestions for preventing of cracks. Besides. the book summarizes | 
the results of the author's work at the Institute of Metallur imen 
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| ABSTRACT: Developments of the mst 10--15 years in the application of electrochen- 
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;are reviewed. A variety of electrochemical components designed for reception of ex- 
| ternal effects, for data processing and storage, for generation, modulation, and de- 
tection of low- and infralow frequency processes, and some others are discussed. Due 
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with a passive uncontrolled coupling network ~~ 67 
5. Design of two-cycle shift registers with a passive coupling 
ne network taking the effect of reverse information flow into |.‘ 
- aceount., A circuit or diagram with a cutoff bias -- 79 
6, Analysis of operation and design of a two-cycle shift register 
with a passive uncontrolled coupling network. fed by clock pulses- 


Te Analysis of operation and design of a single-cysle shift register - 
with a passive uncontrolled coupling network <- 92 

8, Shift registers with a passive controlled coupling network ~- 115 

9. Design of singie-cycle ahd twoxcycle: -binary-cells_ with a passive 

-controlled- coupling network’'’=-12126 - 

10, Shift registers using magnetic elements (without ‘semiconductor 
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11. Reducing noise in shift registers with compensatory cores and sie 
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APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910011-0" 


SR 


"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910011-0 


: wit SEDO ONG eOO i vies Bley eee eesti eee Eat ee he es ae a — 9 


12, Single-cycle and two-cycle shift registers with active eoupli 
networks -- 1y2 aa 
13¢..Férrite transistor cells with positive feedback -- 152 


) | Ch, III. Magnetic elements ttn logical networks 
. 1, Basic logical operations accomplished with magnetic elements - 168 
2, Logical "oR" setworks having a singlé magnetic core, Networks fe 
using single-cycle, two-cycle,‘ and three-cycle binary celis with - i 
both active and passive coupling networks -~- 170 oh { 
3. Logical "NoT" networks having a single magnetic core -- 178 — se 
4, Logical "NO" network with single-cycle, two-cycle, and three- —. i 
cycle cells with passive and active coupling networks =~ 180. 
5. Structure of the “NOT" network with a "ONES" generator and - 
4nhibitor ¢- 187 a i oy ie 
6. "AND" logical networks using single-eycle, two-cycle, and three « 
cycle cells with passive and active coupling networks, and with: 
inhibitor and "ONES" generator circuits -- 189 . gh hee tees 
7, The "OR--OR" network; series and parallel connections of two = = |". ! 
"Not" networks <= 195 Sire ee ee are) 
8, Dynamic triggers with magnetic cores <= 200 Deoecince, 
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cores <= 21h ue fae 
3, Magnetic operational storage un’ts with linear address selection’ |. ~ 
wae 215 
y. Magnetic operational storage units with coincident current 
address selection ~~ 223 tats . ein 
5. Design of an operational storage unit with coincident current 
address selection <= 2y2 
6, Magnetic operational storage units with direct address selection 
(Z type) -- 246 
Macao and semiconductor matrix switches in address selectors | 
-- 248 ) ' fee 
Increasing the high-speed response of magnetic operational: storage ee 
DES: Meu oeneot address selection while reducing unit dimens= 
ions «-- 262 , 
Permanent (long-term) storage units using magnetic cores =~ 265 
Magnetic operative recirculating storage units with an ultra- 
sonic delay lines -~ 268 . 
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Magnetic-tape storage unit -~ 280 

Preparation of magnetic tape for recording =- 281 

The magnetic recording process -- 28 

The reproduction for magnetic recording and its characteristic 

features <-- 209 |. 
Interference in magnetic~-tape recording and methods of suppressing | - fim 
it <= 297 - ares ae 
Properties of magnetic tape -- 300 Bae 
Magnetic heads ~~ 302 ; : eas ce 
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Magnetic disks <-- 325 
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V. Val hensitein, P. PU Shoryai and NON Shamova 
Sanebbiws Lad. Q, SOUT AM, eg JS, cise 
The chtel grubbaus of Rann Swett ta the erably of 
motor fnels are seviewrd aml data are tabulated an the 
lets. foe Indivedaal conmtuds. da (1) 4 fractions of Syarnge 
wasatine, (2) 10 fracthiae of Giosey yasdine get ¢ 
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1 Me group in the side branch. In all the cases under 
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tsoparaiins, The ovtane no. should drop with increasing 
hh. af the fraction. The high octane ne. of the lightest 
feuctiois ds dependent on their large content af iNopen. 
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of the celative intensities of Ranuian spectoum fines 
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Quantitative molecular spectral analysis 
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in the analysis of various types of Baku Petroleum, cracked 
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Pernice foe quant. analysis by Curthee TapLowerint ot 
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Quantitative molecular spectral analysis ia organic 
chemistry. P. 1. Shorygin. (spekhs Khon. 13, theta 
CU44).—A view of methods used and work done in spec 
tral analysis of hydrocurbua mivts., tewhiical praufucte, 
alkaloids, vitamins and horinenes, including the fuc- 
infrared and Raman speetra. 211 references. 
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pov lust. Phys. Chem., Moscow). J. Phys. Chem. 
(US.S.B.j 21, 1125 -d4(1967)lin Russian).--The struc - 
lure of org. campds. often affects the intensity [ of wane 
of their Raman linea more than their Aree y vand the 
dipale moment of the compd. The length of an aliphatic 
chain has no effect. E.g., J for one CN group in McCN, 
EtCN, BuCN, and NC(CH,).CN is 20-25, if { of the 313 
cm.-! line of CCL is set equal to 100. The presence of 
other functions also often has no effect. E.g., 7 of the 
double-bond line (1080 cin. 7! in: L-pentene) is 20-55 for 
-f-pentene, allyl bromide, vinyl acetate, vinyl cyanide, 
vereyd geteere vt viher, nervile acid, vinwd chordie, C1 CCt, 
fever CTE CHEER, ated bavtint ede ree Pewevee, tliete te 
Lbs tg oe gee sEEMTe sete ee Leet even ey ealtystent ty seneet tp eeraetiy 
Seaniypads . Utd Nae 2 do bh dl Uae Dyas oe gree vo eet 
ag syasn. Walaaed beets uf NO (ive EA eis. ots iow 
MeNO: 40, PBNO, 800, p-nitrotoluene 100, Deaultros 
naphithatene 1000, Y-nitronaphthaletie 1800, «-nitruphenol 
SOG, p-nitrophenol 4000-8000, nitrogiisole 4000, aud p>, 
‘hitrounttine 20,000, The J of the CO Hue (near tos} 
ym.) ds (oe seetone, acetophenotie, f-acetylnaphthalene? 
and Q-acrtyfunaphthatene in the ratio 1:16:30:30. He. 
cause of steric hinderance the position of NO, in nitro- 
: tienityfene and o-dinitrabenzene mitts be absormal; 
ra these compas, have J = 250, In all instances when Ib 
ti considerably snisetl, v is slightly reduced; this reduction 
is 23 em.7! far the pair MeCN and PhCN, 27 cm.~? for 
_ucetone and acetophenone, etc. The ratio of the J for 
| MeCN and PhCN is independent of the wave length of the 
1 extiting fight (S401, 4458, and 3650 A.). Sach ratios 
{ often are independent of the nature and amt. of the solvent 
L weed. The absorption in infrared is for acetophenone 8. 


~ 


ys Gide bas twice that for acctone, Le., much fess sendtive to the pres- 
ASa-SLA METALLURCKAL  cricy of conjugated structures than is J. A senticlassical 
> treatient of the Raman effect is given. 

Sulaad wir one zal anriaec! 


ive 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910011-0" 


PEEROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910011-0 


esas Ciel seereks Sree vate Ra Sel FE se tes Ace nar bes rere sts Nene iN ne SOE EN APP en gee Da ab LS SENS SES RS 


seCRYGIN, 1. ob. Ch: 4424333/c 
avest. Akad. Nauk SSSR, Phys. Ser. 12, 576-1 (1%%6) 
Studs ef tre energy Steed mitten in Raran srectra scattering. 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910011-0" 


USSR/Physies 


Dispensfon Spectrum . 


“Research on the Combination’ Dispersion Spectra 
of Naphthalene Derivatives,* P. P. Shorygin, 
Physicochem Inst iment L. Ya. Karpov, Moscow, 


8 3/4 pp , 
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Spectral analysis reveals no great difference in 
the etructure of carbonyl and nitro groups of” 
Paphthalene and benzene derivatives. Aithor takes 
exception to Menzoni's conelusions on the intra- 
molecular hydrogen bond in naphthyl ketones. 
Studies spectra of two nitrotetralenes. New 
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a of combination acattering and special features 
of the structure of organic compounds. 1°. P, Shorygin. 
Zhur. Fiz. Khim. (J. Phys. Chem.) 22, 1409-TSC1G48) > 
cf. C.A. 42, 2590a; 43, 4Ha.—Introduction of a Ph next 
toa multiple boad fowers the rigidity of this bend by 1-5. 
Introduction of a pos. substituent in the p-position of 
THNOY, PHCN, PRCOOCL, PACOOIE, and PRCHO further 
reduces the cightity by 24°, and greatly increases the 
intensity J of the scuttesing. “These changes are hot pro- 
duced by —NIHICE in which N has no tendency to 
vield an electron, and p-nitruphenelate has the sinallest 
frequency » of the NOy compis, Studied, m-Substitucnts 
have almost no effect on 7, o-Substituents in PhNO; 
lower ita Jas they disturb the coplanar structure of the mel. 
In Me salicylate the H bond between OH and CO intensities 
the line due to CO. From the effect of substituents on /, 
interaction of various groups within a mol. and the flat- 
ness of the mol. can be estd. The NOs line of p-nitro- 
anisole, which is more intense thas those of PANO, and 
nitropropane, has also a greater degree of depolarization 
(0.45 against 0.35 and U.30, resp.); this relation may be 
general. Line intensities are given for o- and p-Uglli- 
(NOg)s.in acetone, m-Cely(NOp)2 in CHCh, 2,4-MeCHy- 
(NOg)a, 2¢4,0-MeColfa( NOs, and 1,3,5-Ctl NOs}: in 
CHCh, p-HOCHANO, in acetone and in 20°. KOT soln., 
we atid p-HyNC HH NOs in CHICK, and p CIEE NOS in 
eCh. Job. Btkesman 
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Line intensity in Raman spectra and structural analysis. 
‘P. Shosvgin. farest. cthad. Nauk S SSR, Ser Fez. 
4, SU -40 1950), - Examples of investigations of line intenss- 
tes which shed light on the structure of org. mols ate 
the absence of salt fortnation in weak org. acids and trises, 

the valence state of the N ato joined to a benzcue sing: 
problems of coplanarity; differences in character between, 


Witte groups in om and pniteotelucne and in Pictic acid, 
beesence of coniigated bonds. S Pakswer 
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Spectroscopic investigation of Isomers of pentachioro- 
phencdchlor ( entachloropheayl hypochlorite). P. P. 
Shoryzin and M. 1, Gostev (Karpov Phys.-Chem. Inst., 
Mosoow). Zhur. Fis. Khim. 24, 033-421 195)).--The come _ 

; bination seattering spectra of CLC,OH att 2 isomers of 
CLCPICH CD) were etd. The data contirmed the phenol 
stricture of Lin. 514 and the cyclohesadienone structure of 
the iomer m. 106°. Paul W. Howerton 
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AHBUL SAME), Od 3). TUG 15, 
1104i2, WNT), 13ye(s), 144500), 


2x70(3), SOHO). 


obey 


1 » 2NHNED>, ‘ 
wn, MTC, Wa, nivy 
We 1183 
wwe 
CO AV), B20, 
7), KH, 1023 
ISEICL), 1S), 
The 1306 cm.7! frequency of 


tL twice that of the 313 line of CCl) 
CO,” conjugated with the ring, and 

. valence vibration of ~ 
cae of ACOH, it is the 
ys em.” line ol MHA7, which corresponds 
bration, in contradiction with the as- 


o the sym. valence vi 


signment of Hibben, and mm agreement wi 
o the COaH group, the CO,~ group on a ben- 


In contrast t 


zene fing is electropes. This 
of the frequency of the NO, group in 


sane (requency in PhnoOy, 
more than 3-fold incte.se 
band from PhNO; to I. 
to CO,H, an ortbo-par 
tion to that effect & the ¢ 
soln. i an a 


3, 25, 4nd 18S); Lasse. 


yielding mainly ortho- 
frequencies of the sym. 
group in A 


1383, and 13¥9, with the davecn. co 
fusion that the increase 


to th conc 


ith Koblrausch ! 


follows from the lowering 
Las compared with that 
‘aad more conclusively from the 


‘of the intensity of the 1345 om.) = 
Hence, COs ~ should be, in contrast 
a @zeecting substituent; an indica- 


‘dJorination of BxrOH in dil. aq. 


lk. medium (Sast-Evte, Ans. chim, phys., Sét. 


Chom. Zentr. 1903, Ul, 1224), 6 
Compat pon uf the 
tien of the COs” 


One TTL HE. and IV, ic. 1413, 1tas, 1S. 


of the acids, kab _ 


as cumpared with ACOH emust be us 


ring #2 the anions. The 
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USSR/Chemistry - Analytical : Mar 51 


"Importance of Vibrating Sublevels of Effective 
Electron Levels to the Line Intensity of Spectra 
of Combination Scattering of Light,” P. P. 


Shorygin, Physicochem Inst imeni L. Ya. Karpov, 
Moscow 


"Zhur Fiz Khim" Vol XXV, No 3, pp 341-344 


Examn of quantum treatment of combination scat- 


tering of light and role of vibrating sublevels 
of effective levels of electron excitement 


t 


established agreement with conclusions of semi- 
classical treatment. Group of upper vibrating 


185T11 


USSR/Chemistry - Analytical (Contd) Mar 51 


sublevels has components opposite in sign and al- 
most compensatory to components of group of lower 
Sublevels. Compensation decreases as exciting 


frequency is increased. Combination scattering 


of light is possible because of greater proximity 


of vibrating sublevels in levels of electron’ 
‘excitement and because of dependence of elec- 
‘tronic natural functions of.these levels on 
wibrating state of sublevel. 
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USSR/Chemistry - Molecular Compounds Dec 51 


"Employment of Investigation of the Intensity of 
Lines of Combination Scattering of Light for the 
Study of Molecular Compounds," P. P.. Shorygin, 
A. Kh. Khalilov, Phys Chem Inst imeni L. Ya, Kar- 
pov, Moscow : 


"Zhur Fiz Khim" Vol XXV, No 12, pp 1475~1478 


Investigation of Raman spectra, with special em- 
phasis on line intensity, revealed that in solns 
of aniline in HCOOH and AcOH and solns of p-nitro- 
analine in AcOH, mol compds, not real salts, are 
formed. Data on intensity of 1,600 cm-l band of 


EO eo “ae tae er 197728 
USSR/Chemistry - Molecular Compounds Dec 51 
(Conta) 


benzene ring can be used to solve problem of val- 
ency state of N atom added to ring. Data on in- 
tensity of nitro-group band can be used to ascer- 
tain character of substituents in p-position. 
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USSR/Chemistry - Aromtic Hydrocarbons = 1. May 51 


"The Relationship Between the Line Intensity of 
Raman Spectra of Benzene Derivatives and Their 
‘Structural Characteristics," A. Kh. Khalilov, P. P. 
Shorygin . , 


"Dok Ak Nauk SSSR" Vol LXXVIII, No 1, pp 87-90: 


Measures the coeffs of intensity of the Raman Lines 
for benzene derivs bearing substituents which have 

_ both single and multiple bonds. Electropos sub- 

; stituents in the para, position of nitro derivs of 
benzene bring about a sharp increase in the intensity 
of the line corresponding to the NO, group but 
electroneg substituents have little effect. 
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535.375.5 


5651, Depolarization off the lines in optical Raman 
yaIn...Dokl. Akad. Nauk; SSSR, 


spectra. P. P, Suoay 
78 (No. 3) 463-72 (1951) ta Russian. 


acetophenone, benzophenone, and, as an cxampk 
of a motcule with a lengthened bond system, 


watt@art moea 


reser In Ruman spectra of molecules 
conjugate salah 

with conjugate multiple bonds anomalies are observed, 
viz. reduction of the frequencies of the valency 
cacillations of the multiple bonds and Increase of the 


line intensities which are duc to the existence of a 
system of levels of electron excitation which differs 
from that of molecules without conjugate bonds. 
The measurements referred to the nitro-gzoup of 
nitrobenzene and nitropropanc and to the C=O 
band and band of the benrene ring of acetone toluene, 


ASw-SL 4 METALLURGICAL LITERATURE CLASsiFiCaTiCn 
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the aldehyde C.H,—CH=.CH—HC=0, In the 
latter, the ization was reducad for the 
1.600 band, and increased for the 1000 band, and 
for the C=C and C=O bdands, which thus all 
approached the level 0-5. The degree of depolariza- 
tion of the more or less Socal oscillations of the 
carbonyl group depends on the geometrical con- 
figuration of the whois system. B. F. KRALS 
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SHORYGIN, P. P. LB4T19 


USSR/Chemistry - Double Bonds - 21 Jun 51 


"Investigation by the Combination Light Dispersion 
Method of the Mutual Interaction of Nonconjugated 
Double Bonds,', A. Kh. Khalilov, P. P. Shorygin, _ 
Sci. Res, Papatthenypast imeat L. Ya. Karpov.(- ¢/%‘ 7, 


MW, 99"). 1983 
"Dok KS a SSSR" Vol LXXVIII, No 6, pp 1177-1180 


When 2 double bonds are sepd by CHp group, line of 
benzene ring and lines of double bonds are strength- 
ened. When they are sepd by oxygen bridge, these 
lines are weakened or unchanged. This indicates 
that interaction between double bonds cannot be 
regarded as weakened conjugation effect. 


PA 184719 
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Variation of the Intensity of Raman‘tines wilh the tre- 
quency of the exciting tight. A. Kb Khaltlov anal PLP 

wrygin. Doklady stkad. Nauk S.S.S.X. B81, lUdt-3 
1051) —Plactek's formula for the intensity J = const. 
*~ — v)*, where & = frequency of the Raman line, » ~ 
requency of the exciting line, cannot be expected to be 
valid for mals, with conjugated clouble boads where the 
cheness of the energy levels for valence elevttune duew not | 
warmunt application of the polarizability theory, a+ the’ 
scattering tensoe must be strougly dependent on #7 the 
total contribution of the electronic levels to the Ratnan line 
intensity cannot be identified with the arithmetic sutn of the 
individual contributions of cach level. Measurements were 
tae in excitation with », — S408, 4458, WHT, and 360 A. 
Vor vyclohezane, the ratio of the line intensities 1442 and 
4) cin. -! is practically inufependent of », (1.404, 1.20, 1.07,: 

+); consequently, since it le known that the 40 line obeys. 
Placeck's formula (Relecsskoe rasseyanua wo Raman-effeat, 
1030), the aamie holds foe the line 1442 cm. -! of cvrluliex: 
ane. The fatlowing data give the intensity of the stated 
Raman frequencies (em eelative to the intensty of the 
cyclohexane 1442 line, for the above 4 values of »: ethyl 
cinnamrate (1805 cm.-$) —, 1.17, 1.42, 2.46; (14at) —, 
2.02, 3.7, -; styrene (1600) O59, 0 72 0.93, L.3t: (130) 
O75. 1.02, 1.42, --: benzonitrile (1507) 0.84, 0.77, 0.93, 
1.20; (28) LAS, P81, 2.28, 2.58: nitrobenzene 319) 
0.95, 1.718. ---. ---: crotottaldehyte C110) 0.43, 0.97, E78, 
‘—; (1690) 1.45, 1.87, —, —. In all these compeds., the in- 
tensities of all multiplebond hands increase with », much 
faster than according to Placrek’s (x, — rif law. N. T. 
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PA 245T100 


USSR/Physics - Raman Effect 11 Nov 52 


“Resonance Combination Scattering of Light," 
P. P. Shorygin 


"Dok Ak Nauk SSSR" Vol 87, No 2, pp 201-204 


Presents results of measuring the oscillatory 
frequencies wan coefficients of integral in- 
tensity I possessed by the line of valence sym- 
metrical oscillation of the nitro group NOp in. 
the Raman spectra of a number of oara-derivatives 
of nitrobenzol. Submitted by Acad G. S. Lands- 
berg 7 Oct 52. 
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USER/ Physics - Spectral analysis 


Card 1/1 
Authorg 


Title 


Periodical 
Abstract 


Institution : 


Submitted 


Pub, 43 - 21/62. 
Shorygin, P, Pes and Osityanskaya, L. 2. 


Combined Light diffusion and its. dependence upon frequency 


Izv. AN SSSR. Serr. fiz. 18/6, 681-682, Nov-Dec 1954. 


The relation between combined light diffusion and its fence was iene _ mer : 


igated on a series of compounds with conjugated and. non-conjugated ml- =~ = 
tiple C = C, C = 0, C = N, NOo bonds, It-was found that an increase in the» 
frequency of ele¢tron conversion is followed by an increase in the interes 
sity of the combined light diffusion line. The line intensity. of conjugated oa 
multiple bonds was increasing much faster than that of lines of non-con-- . . Baa 
jugated bonds. ; ; aes 


The L. Ya. Karpov Sire Giles Inst 
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SHORYCIN, F. FP. 
USSR/Chemistry 


Card 1/1 
Author's 


Title 
Periodical 


Abstract 


Institution 
Submitted 


Shorygin, P. P., and Gostev, M, P. 


Letters to the Editorial Office. Spectroscopic Analysis of Products, 
Obtained from Chlorination of Pentachlorphenol, 


Zhur. Fiz. Khim. Vol. 28, Ed. 4, 762-764, Apr 195k 
Brief comments on letters submitted to the editorial office, con- j= 
cerning the spectroscopic analysis of products derived from the 
chlorination of pentachlorophenol, Three references; graphs. 


L. Ya. Karpov! Physico-Chemical Institute, Moscow. 


January 9, 1954 
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STHORYGIYN, FF 


ussR/ Physios ~ Physical. cheniotry 
Cerd 1/1 1 Pub. 22 ~ 13/hh 


Authors. : Shorygin, P. P., and Osityanskaya, Le Ze 
peace al 
Title : Combined light-dispersion and its dependence on frequencies 


Periodical 3 Dok, AN SSSR 98/1, 51-5h, Sep 1, 1954 


Abstract : Some results of theoretical and experimental studies of the 
dependence of spectral—lLine intensities of combined 1ight~ 
dispersion on the frequencies are described’ and shown in 4 
table. Three references (1935-1950). 


Institution : Scientific Research Physico-Chemical Institute im. L. Ya. Karpov. 


Presented by : Academician G. S. Lindberg, April 22, 1954 
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SHORYGI, 2. P. (Prof) 
"The Interaction of the Substituents in “elecules of Organic Commounds." 


report presented at Scientific Conference at the Inst. for Physical Chemistry 
imeni L, Ya. Karpov, Acad. Sci. USSR, Nov 1557. 
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i i * Livoy. Untversytet 


3 Metertaly x Vaescyuzmogo soveshchantya PO spextrosxopti. t. i: 
{ Molekulyarnaya spextroskapiya {Papers of the 10th All-Union 

I Conference on Spectroscopy. Vol. l: Polecular Spectroscopy) 
i (L'vov] Iza-vo Lt vovaxogo aniz-ta, 1957. 499 De 4,000 aopies 
2 printed. (Sertes: Its; Fizychnyy zbirayk, vyp. 5B/) 


Additional Sponsoring Agency: Akadeniya nauk SSSR, Konisatya po 
Spektroskopii. EA.: Yazer, 8.L.3 Teoh. Edw: Sar: 


i 

i oVes 3 

id Editorial Board: Laviakerg, 0.3., Asadentcitan (Reap. ia, Deceased), 7 

a4 Naporent, B.S., Doctor of Physical and Mathenatioal Soionces, q 

py Pa elinokty, I.L., Doctor of Physical and Mathematical Saionces, i 
; Pabrikent, V.A.. Dootor of Phystoal and Mathonatioal Sotences, 3 
{ 


Kornitslcdy, V.G., Candidate of Technical Sciences, Rayskiy, S.M., 
Candidate of nyGieas ani Mathenatical Selences, Winovacty, L.X., 
Candidate of Physical exd Mathematical Sciences, Kiliyanchuk, V.8., 
Candidate of Physival and MacShenatical Sciences, ang Glauberuan, 

A. Ye., Candidate of Physical and Mathematical Sotences. 
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Cam 1/30 
+ Pominovy, 1.3, Study of Ion Solvation in Alcohol- 
“aqueous Solutions by Meena of Absorption Spectra 213 
Shor: Dependence of 


the Intensity or Ranan Lines on the Rxoltation-1ight 
Frequency in the Resonance Range 215 


* Kondtlenko, FeI., and I.L. habtoh. Depondence of the 
Intensity of Raman Lines on the Rxolting-light Pre- 
quency for Vartous’ Porns of Molecular Vibrations 218 


cn a ne ne ME te 


Bobovich, Ya, S., and V.m, Pivovaroy, Intermolecular 
Interaction and Intensities in Raran Spectra 223 


Sokolovakaya, A.I., and P.A. Bazhulin, Effect of 
Taxperature on Raman Spectra in Iiquids 


F 
: 


225 


j Mikhaylov, gy, Effeot of Temperatures on the Raman . 
| Spectrum of Isopentane 227 
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AUTHORS‘ Shorygin, Pe P., and Yegorova, Le Se 20-117 -5-36/ 4 
TITLE: The Influence of Substituents on the Properties of the Molecules of 


Benzene MonoderivetiedvVliyaniye 
monoproizvodnykh benzola). 


PERIODICAL: Doklady AN SSSR, 1957, Vol. 1175 


zamestiteley na svoystva molekul 


Nr 5, pp» 856-859 (USSR). 


ABSTRACT: The present paper investigates various monoderivates of benzene Phx, 
which contain as substituents X alkyle groups, halogenatoms and other 
groups of different types. The authors were interested in the problem, 


wether a common basis exists for 
influence of the substituents on 


the different manifestations of the 
the benzene ring. One of these mani= 


festations consists in an increase of the intensity of the characte= 


ristic lines of the benzene ring 


in the spectra of the combination 


dispersion. The intensity of these lines is shortly reported one The 
first table contains the’ followings 1) The results of the measure* 


ments of the coefficients of the 


integral intensity of the line of 


the benzene ring ~lé007! in the spectra of the combination dispersion. 
2) The values of excitation of the molecular refraction at A. = 5893 


Oo o 
R and at A= 436k A- 3) The position of the intensive absorption 


pands. ) The anomalies of the 


card 1/3 constants, which determine the influence of the substituents on the 
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20-117-5-36/ 9! 
The Influence of Substituents on the Properties. of the Molecules 
of Benzene Monoderivai ives 


the various optical properties of Phx. 
There are 2 tables, and ) references, 2 of which are Slavic. 


ASSOCIATION? Physico-Chemical Scientific Research Institute imeni L. Ya. Karpov 
(Nauchno~issledovatel'sidy fiziko-khimicheskiy institut imeni Le Ya. 
Karpova). 


PRESENTED. July 6, 1957, by V. N.» Kondrattyev, Academician. 


SUBMITTED < February 1, 1957. 


card 3/3 
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Cer 


SHORYGIN, P.P. 


as ee en, 
Mutual effect of atomic groups in the molecules of aromatic 


compounds. Probl. fiz ‘him. no.l:164-172 '58 (MIRA 35:11) 


1, Laboratoriya stroyeniya molekul Nauchno~-issledovatel' skogo 
igi imi ‘kogo instituta im. Karpova. 
Pee eaatt soupeunde) (SuBStitution (Chemistry) ) 
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AUTHORS: Shor EL DenRene Tl'icheva, 2. F- gov /48-22-9- 12/40 


TITLE: On the Dependence of the Spectra of Aromatic Nitro Com- 
pounds on the Rotation Angle of the Nitro Group About the 
Bond C-N (0 gavisimosti spektrov aromaticheskikh nitrosoyedi- 


neniy ot ugla povorota nitrogruppy vokrug svya2t C-) 


PERIODICAL: Izvestiya Akademii neuk SSSR. Seriya fizicheskayas 1958; 
Vol 22, Nr 9s PP 4058 - 1062 (USSR) 


ABSTRACT: quantitative relations between the distinctive features 


of conjugation and the angle 9 are only tigated. 
In spite of this a knowledge of these re 
important for the investigation of the nature 0 


action of tne atoms in complicated molecules. Different 
interaction n n a different 


degree. The author 

spectra, the spectra of combina 
the dipole moments of the ortho-de 
benzene including such of the type 


cara 1/4 aes 1 with various substituents X. In the 
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On the Dependence of 
Compounds on the Rotation Angle of the Nitro Group 


case of a fairly exact estimation 
“hich various factors 
the data listed 
+o be very approximative. If the NH,-gro. 


factors, by 
taken account of, 
regarded 
(or a similar one) 
of the nitro benzene 


the Spectra of Aromatic Nitro 


is introduced into the para-po 
molecule the difficulties met 


CIA-R 
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of the correction 


influencing 9 are 

in the table m.st c¢ 
uD 
sition 


in the interpretation of the absorption spectra are 
reduced. These difficulties partly depend on the immediate 
action of the ortho-substituents X upon the benzene ring 


and upon the absorption 


and of the energy of the molecule on 
normal state it is possible to estimate the 
of an excited molecule. As 


known for the 
@ -dependence of the energy 


spectrum. If the dependence of 


A 


the angle @ is 


depends on this angle to quite 2 low extent the double 


pond C-H in the excited molecule hardly seems 
strong. The interpretation of 
rendered even more difficult 


to be 
tne dipole moments is 
py the absence of exact 


data on the angles C-C-Hal and on other angles. With 


increasing volune of the substituent X the 
of the nitro group in the spectrum of combination dispersion 
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decreases rapidly and finally approaches those values 

which ere characteristic for the molecules without 
conjunction. The investigated parameters can be applied 
only with certain restrictions. Nevertheless it can be 
found that the introduction of two Cl-atons into ortho 
positions (et ean angle 9 of about 60-70°) almost completely 
removes the observed conjunction characteristics. The 
information gained shows that the effect of induction 

has no essential influence on the properties of the nitro 
compounds. As the nitro group belongs to the most polar 
ones an even less importance of this effect may be expected 
in other types of compounds. There are 3 figures, 1 table, 
and 3 references, 3 of which are Soviet. 


Fiziko-khimicheskiy institut im.L. Ya. Kerpova (Physico- 
chemical Institute imeni L. Ya. Karpov) 
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AUTHORS: Shorygin, P. P.», Yegorova, Ze Se 16-32-4-30/43 
“ PIPLE: The Effect of Substituents on the Molecular Properties of 


Aromatic Compounds of the C pH..X Type (Vliyaniye zamestiteley 
na svoystva molekul aromatighéskikh soyedineniy tipa C¢H,X) 


PERIODICAL: Zhurnal Fizicheskoy Khimii, 1958, Vol. 32, Nr 4, 
ppe 915 - 921 (USSR) 


ABSTRACT: Investigations of various monosubstituents of benzene containing 
alkyl groups, halogen atoms or other groups as substituents 
were carried out. As one of the most characteristic properties 
the increase of the intensity of benzene-ring bands in the 
Raman spectrum is regarded, where the band~1600 cm ~ not 
very intensive in benzene and alkyl benzenes shows an essential 
intensification in the substitution products, which can serve 
as an orientation of the polarization determinations dependent ! 
on the nuclear coordinates of the benzene ring. The band in 
the section 1ooo cn ~! is less sensitive in this respect, how- 
ever, it is also intensified in most cases when the 160071 
line is intensified. The results of the measurements of the 
Card 1/3 Raman spectra ee and TL 500 ag well as other measuring values 
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The Effect of Substituents on the Molecular Properties of Aromatic 
Compounds of the CeHeXx Type 


of the different substitution compounds are mentioned on a 
table. The majority of measurements of the 1600 em7! band 

were verified on a photoelectric spectrophotometer according 

to V. P. Bazov, the data for phenylbutadiene by V. H. Medvedeva, 
for aniline by Z. Alaune and for ethylacetanilide by T. N. 
Shkurina having been determined. For the oscillations of the 
benzene ring in the monodeuterium benzene a representation 
according to M. A. Kovner is mentioned. From the table can, 
among other, be seen that the alkyl groups exercise little 
influence on the chemical, electrical and optical properties 

of the PhX molecules, while substituents with C=C bindings : 
and a benzene ring have a great effect on the optical properties 
and a small effect on the chemical properties as well as on the 
dipole; strongly electronegative or electropositive substituents 
show noticeable effect on all these properties. Based on the 
results obtained the authors state that no general parallelism 
can be observed in the various phenomena of the interaction 

of the atom groups in the molecules PhX and that thus the con- 
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ception "stronser or weaker interaction" of the aton &roups 
can be used only in certain conditions (a series of similar 
compounds etc.). Even in simple models the influence of the 
electric field of the substituents on the benzene ring can, for 
instance, be characterized by any paraneter, except when the 
model was roughly simplified and only a dipole difference in length 
and power of the charges was assumed. A difference according to 
the "Electro-Negativity" of the substituent is also limited, as, 
for instance, the dipole moment of HJ is smaller than of MeJ 
and on the other hand that HP is greater than that of MeF. There 
are 3 figures, 2 tables and 4 references, 2 of which are Soviet. 
ASSOCIATION: Fiziko-khimicheskiy institut in. L. Ya. Karpova,Moskva (Moscow 
Physicochemical Institute imeni L. Ya. Karpov) - 


SUBMITTED: July 6, 1957 
AVAILABLE: Library of Congress 
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--Applications 3. Raman spectroscopy~-Applications 
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TITLE: The Influence of Substituents on the Properties of the 
Molecules of Para-Derivatives of Benzene 
(Vliyaniye zamestiteley n& svoystva molekul para~ 
diproizvodnykh b enzola) 


PERIODICAL: Doklady Akademii Nauk SSSR, 1958, Vol. 418, Nr 4, 
pp. 763-766 (uss) 


t 


wt Om 7 
ABSTRACT: This work investigates the spectra and the dipole moments 
of the para-derivatives of nitrobenzene 


x —Cp- NO, 


with various substituents X. The nitro group belongs to 
the most electronegative groups; the characteristic marks 
of the influence of the electropositive substituents are 
in case of the derivatives of nitrobenzene expressed 
especially clear\y.In a table the following quantities are 
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1) The values of the shifts (A@) of the symmetrical 
valence oscillations of the nitrogroup, according to the 
measurements of the spectra of the combination scattering 
(Raman spectra) in the benzene solutions. The shifts AW 
are caused by the introduction of the substituent X. 

2) The coefficients of the integral intensity of this 
line in the spectra of the combination scattering. 

3) The characteristic of the intensive absorption bands 
in the ultraviolet range. 

4) The difference AAv between the observed amount of the 
dipolmoment of 


and the vectorial sum of the moments of 


oo 


x —< ? and ly NO,. 


5) The constants by Khammet ¢ » Which predominantly were 
pair 
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ascertained from the dissociation constants of 


X <__)-COOH. The substituents Coie and CH,:CH have 


only a small influence on the dipole moments and the chemical 
properties, but they influence the optical properties to a 
considerable extent. The alkyl groups X influence the 

dipole moments of the nitro compounds. The differences in 

the found values of the constants o are quite important, 

but these quantities have only a very approximate character. 
Altogether the transition from -CH, to ~CHe, is connected 


3 
with a very insignificant change of the characteristic marks 
of the mutual influence of the groups. The series of the 
electrépositive substituents, which were composed according 
to the degree of their influence on the dipole moments, the 
frequency, and the intensity of the line of the nitrogroup 
resemble each other very closely. Probable reasons for the 
even so observed differences are given. A more complete 
agreement is observed for the characteristic marks of the 
Card 3/4 influence of the substituents on the different optical 
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properties of the molecules X-{~ yo,. In case of the 


monoderivatives of benzene, however, considerable differences 
are observed. A here given formula describes more or less 
satisfyingly the dependence of the intensity of the 
symmetrical valence oscillations of the nitro group on the 
frequency of the incident light. 

There are 2 figures, 1 table, and 1 Soviet reference. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physical- 
Chemical Institute imeni L. Ya, Karpov) 
Institut organicheskoy khimii im. N. D. Zelinskogo Akademii 
nauk SSSR (Institute for Organic Chemistry imeni N. D. 
Zelinskiy of the AS USSR) 
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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Shorygin, P. P., Ivanova, T. M. SOV/20-121-1-18/55 
ea reeves . 


On the Simultaneous Observation of Combination Scattering of 
Light and of Fluorescence (Ob odnovremennom nablyudenii 
kombinatsionnogo rasseyaniya sveta i fluorestsentsii) 


Doklady Akademii nauk SSSR, 1958, Vol. 121, Nr 1, 
pp. 70 - 73 (USSR) 


The investigation of many compounds with various types of 
electron excitation levels is important for a further study 
of the relations between the scattering of light and 
fluorescence. The present paper examines the spectra of 
4-nitro-4'-amino stilbene 


HNX-CH: CHS v-NO, and of 4-nitro-4!-dimethylamino 
stilbene MeN >CH:CH NO, According to melting 


point and adsorption spectra both substances showed the 
trans-form. Nitro-amino stilbene has a very intensive 
absorption band in the range from 4000 to 4500 % and gives 
a strong fluorescence when irradiated by such wave lengths. 
Nitro-dimethylamino stilbene exhibits similar spectra. Two 
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tables contain data on the position of the maximum of the 
absorption band, the position of the maximum of the 
fluorescence band, the quantum yield of the fluorescence, 

the mean life of the excited state, the molecular absorption 
coefficient at 4358 R, and the frequency of the symmetrical 
oscillation of the nitro-group in the spectrum of the 
combination scattering of the two substances mentioned above. 
The simultaneous observation of combination scattering and 

of fluorescence is the most important result. The determination 
of the quantum yield of fluorescence which is excited by 
various frequencies shows that the observed edge of the 
absorption band corresponds with the transition which is 
responsible for the fluorescence. The same electron transition 
seems to be responsible for the lines of the combination 
scattering as well. A phenomenon of fluorescence which pro- 
ceeds relatively slow (including afterglow) and independently 
of this a quick process of scattering seem to be connected 
with the long-life electron level. The frequency of the nitro- 
group is, in the derivatives of nitro stilbene investigated 

in this paper, lower by 3 - 5 em™! than in the case of non- 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910011-0" 


CIA-RDP86-00513R001549910011-0 


Sora a! Eee sorties ~ | SER ESS AE eS See SS 
GEESE = RL a aE REP EES ERT ENP TOTTH RES 3 


"APPROVED FOR RELEASE: 08/09/2001 


On the Simultaneous Observation of Combination SOV/20-121-1-18/55 : 
Scattering of Light and of Fluorescence 


substituted nitro stilbene. The authors express their gratitude 
to I.V.Obreimov for valuable suggestions. There are ? figures, 
2 tables, and 3 references, . 
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PRESENTED: March 14, 1958, by V.N.Kondrat'yev, Member, Academy of Sciences, 
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PSRIODICAL: Dokiady Akademii nauk SSSR, 1958, Vol, 121, Nr 5, 
pp. 869-872 (USSR) 

ABSTRACT: whenever steric hindrances are lacking, the characteristic 
features of the mutual influence of the group (SH, ) os 
and —OCH respectively, and of the benzene ring can be 


3 ’ 
easily observed. As is known, the deviations of the molecular 
energy of anisole and dimethyl aniline calculate? according to 
the additive scheme from those determined from the heats of 
combustion, attain from 8 to 10 kcal/mol; the anomelies of the 
dipole moments of these molecules are also considerable. The 
introduction of —OR- and NR,-groups into the penzene-ring 


Card 1/5 leads to a considerable approximation of the bands of 
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absorption and to a sharp increase of the polarizability of 
the molecules and to a change of other optical properti2s. Ac- 
cording to radiographic date the methoxy group is situated in 
the plane of the benzene ring, whenever ortho-substituents 
are lecking. In the presence of substituents (X) in molecules 


of the type Co. ths placing of the O.2 group in the 


xX ide 
plane of the benzene ring becomes impossible; the C — G-plane 
\g 
must obviously form an angie © with the plane of the benzene 
ring which is the greater, the greater are the jimensions of 


tne K-group. The difficulties of interpreting the spectra von- 
nected with the imnediate influence of the X-substituent, be-~ 
come more insignificant by passing over to compounds of the 


type 
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* On the Dependence of the Conjug:tion S0V/20-121-5-29/5% 
Charnctcristics of the Rotation Angle of the Methoxy- and Dimethyl-Amino 
Grouns With Respect to the Plane of the Benzene Ring 


Q 
be, ani 0,N oS 


The characteristics of the influence of NR, and OR on the 
system of conjugated bonds "nitro-group - Senzene-ring - ami- 
no group" are more distinctly marked than the characteristics 
of their influence on the benzene ring in ths molecules 


“HR, and PhOn. The existence of a nitro-group also permits 
the establisnment of additional criteria, in order to judge 


on the influence of NR, and OR at different rotation angles 


(8) on the system of conjugated bonds. The intensity of the 
lines of the nitro-groun i3 particularly sensitive in compari- 
son with the influence of such substituents which are in a 
para-position, i.2. of the AR, or CR-groups. Table 1 shows 


different respective parametcrs for 12 compounds. it follows 
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AGSOCLAT LON: 
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from teble 1 that the OH-, OR-, NHy-» and NR.-groups in the 


molecules of p-nitrophenol, p-nitro-anisole, p-nitro-:niline 
ans p-nitro-dimethyl eniline reduce the frequency of the nit- 
ro-group. The intensity of the Raman-line of the nitro-sroup, 
on the other nand is increased. Finally they influence the 
spectrum of absorption in the sense of an increase and an ap- 
proximation of the speotrum of absorption. The anomalios o- 
the dipole moment are especially great with the nitro-amines. 
Soncluding, influences exercized by individual groups in the 
afore-mentioned compounds are discussed and compared witn each 
other. 

Thero are 2 figures, 1 table, and 2 references, which 
ar soviet. 


lov.chnc-issledovatel'skiy Ziziko-khimicheskiy institut im. 
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imeni L.Ya. Karpov) 
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